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CHAPTER I 
INTRODUCTION 
In order to keep pace with the rapidly expanding developments in 
medicine and allied sciences, nurses have found it necessary to assume 
increasingly complex functions and to acquire a more comprehensive 
understanding of the science concepts underlying nursing itself. Con-
sequently, those nurses who possessed a limited body of scientific knowl-
edge found it more and more difficult to function effectively in complex 
situations. 
In discussing the role of the professional nurse of the future, 
Brown (9, 73) believes that "she will possess a body of scientific knowl-
edge which is based upon and keeps pace with general scientific advance-
ment, and ..• be able to apply this knowledge in meeting the nursing 
needs of a person and a community." Tyler (47, 56) maintains that a 
distinguishing characteristic of a true profession is the supporting of 
its functions and activities upon principles rather than rule of thumb 
procedures or simple routine skills. 
Nursing, in its progression toward professionalization, is faced 
with the need to develop a scientific body of knowledge upon which nurs-
ing practice can be based. This knowledge does not necessarily have to 
be original to nursing; it may be drawn from other disciplines and organ-
ized in such a way that it may be utilized by the nursing profession. 
Following consideration of those subject areas in nursing research which 
were felt to require special attention, the American Nurses' Association 
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(1, 69) suggested that relevant knowledge from the physical, biological, 
and behavioral sciences be identified and then incorporated into a guid -
ing scientific foundation for nursing. 
What is the significance of utilizing scientific principles as a 
basis for formulating comprehensive nursing care? In a profession such 
as nursing, science concepts are of considerable importance for explain-
ing procedures and methods that might otherwise be learned mechanically 
and performed automat i cally. Since the use of intuition or stereotyped 
patterns of response is no longer safe or adequate as a basis for arriv-
ing at nursing decisions, the nurse must turn to the sound theoretical 
background offered by the sciences. Thus, a sound understanding of the 
science facts underlying nursing practice leads logically to a more in-
telligent performance·of nursing activities and their application to 
both common and unfamiliar situations. Nurses must be able to establish 
nursing diagnoses and to plan, provide, and evaluate nursing care on the 
foundation of a scientific body of knowledge. 
Nursing educators, also, have become increasingly concerned about 
the necessity for planning and implementing curriculums which provide 
nursing s tudents with the opportunity to master science principles and 
to understand t heir application when performing nursing activities in the 
clinical situation. The responsibility for helping students to analyze 
nursing problems and to plan a course of action based on science concepts 
lies completely with the nursing instructor. Since professional prac-
titioners are expected to formulate nursing care according to the under-
lying sc i ence principles, then students, also, must be given the oppor -
tunity to develop these skills. Sand (40, 128), in commenting upon the 
importance of science concepts in nursing, said: 
It is essential that the concepts which the nurse should under-
stand and apply in order to give safe and effective nursing care 
be identified. This represents a minimum which the nurse needs 
in order to practice effectively in relation to patients, co-
workers and herself. 
I. THE PROBLEM 
Statement of the Problem 
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The primary concern of this study was the identification and ap-
plication of science concepts to the nursing care of the patient with 
bleeding esophageal varices. For the purposes of this study, the science 
concepts identified were restricted to the physical, biological, and med-
ical sciences. The study was limited to the use of the Blakemore-
Sengstaken tube as the method of controlling hemorrhage from bleeding 
esophageal varices. 
Importance of the Problem 
Alcoholism, the fourth major public health probl~m in the United 
States today, leads to complications in 1,250,000 of the nation's five 
million alcoholics (16, 316). With the rising rate of alcoholism and 
the greater number of alcoholics seeking hospital admission, nurses en-
counter an increasing number of patients in the hospital with alcoholic 
complications, including bleeding esophageal varices. 
The personal experience of the researcher in planning and imple-
menting nursing care for patients with ruptured esophageal varices led 
to a consideration of the pertinent and essential information relevant 
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to the needs of this type of patient. As a result, it was found that 
there was a great dearth of nursing literature in this area within the 
past ten years. Two articles appearing in nursing periodicals discussed 
general nursing care of patients with portal hypertension and bleeding 
esophageal varices, but neglected to include the underlying science prin-
ciples wh ich may or may not have been utilized in formulating the plan 
of care. 
As has been previously asserted, several nursing authorities con-
cur as to the significance of designing patient care which is supported 
by a foundation of science knowledge and initiated by the professional 
practitioner. The science concepts thus selected as essential for the 
nurse to understand might be adopted by the practitioner as a framework 
for formulating a comprehensive nursing care plan, or be of value to 
medical-surgical nursing instructors who are interested in creating with-
in their students a better understanding of the science information basic 
to the care of patients with esophageal variceal hemorrhage. 
Through the study of this problem, the researcher anticipated that 
the existing body of nursing knowledge based on concepts from the sciences 
would be expanded, and this , in turn, might contribute to the development 
of a science of nursing. 
Scope of the Study 
The scope of this study included the investigation of three areas 
of the natural sciences, namely, anatomy, physiology, and physics; and 
one phase of medical science, namely, pathology, as they applied to the 
nursing care of a patient during acute esophageal variceal hemorrhage 
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when intubation with a Blakemore-Sengstaken tube is the method of treat-
ment. 
Anatomy, physiology, and physics were selected as the natural 
sciences to be considered due to the close association of anatomy and 
physiology with the underlying pathology and because of the principles 
of physics underlying the use of the Blakemore-Sengstaken tube. 
Since pathological changes in the esophagus develop as a result 
of portal hypertension, inclusion of pathological concepts was felt to 
be essential to this study. 
Subsequent to the identification of these science concepts, those 
nursing activities directly related to the intubation of the patient with 
a Blakemore-Sengstaken tube were determined by the process of deductive 
reasoning. 
II. DEFINITION OF TERMS 
In order to provide an appropriate frame of reference for select -
ing the science concepts and the subsequent deduction of the nursing 
activities, the following terms were defined: 
Science concept: 
"Nursing activity: 
a generalized statement based on an accepted theory 
or a fundamental truth which can be used as a guide 
to action. 
a course of action within the province of nursing 
which contributes directly or indirectly to the 
satisfaction of the patient's nursing care require-
ments. It may be derived from an analysis of nurs-
ing functions" (2, 61). 
CHAPTER II 
THEORETICAL FRAMEWORK OF THE STUDY 
Review of Literature 
Following a survey of the literature pertinent to this study, it 
became evident that the amount of literature relevant to the problem 
under investigation was limited. No study was found which endeavored to 
identify the science concepts basic to planning the nursing care for 
patients with esophageal variceal hemorrhage. 
However, increasing emphasis is being given to the identification 
of concepts and principles from the sciences and their application to 
nursing care. Within the past decade, several studies concerned with 
the selection of science concepts from the natural sciences and their 
relationship to nursing activities in a variety of clinical areas have 
been conducted. 
The anatomical and physiological facts pertinent to the nursing 
care of the postoperative laminectomy patient were identified by Barker 
(4, 2) for possible inclusion into a textbook of anatomy and physiology 
for nursing students. Her method of study involved nonparticipant ob-
servation of the nursing activities performed, a review of the relevant 
nurses' notes and p~ysicians' orders, and a survey of textbooks andre-
lated literature. 
Crockett (13, 1) identified the basic anatomical and physiological 
facts which are useful as a framework in planning nursing care for pa-
tients with cardiovascular diseases. Through the use of a questionnaire 
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she endeavored to determine the extent to which these science facts were 
actually recognized by nursing students. 
Demonstration of verbal understanding of theoretical concepts does 
not guarantee that the student has the ability to make direct application. 
The relationship between the students' knowledge of science principles 
and their ability to apply them in planning the course of action to be 
taken in a nursing situation was the basis of Tschudin's study (46, 233). 
The conclusions from the analyzed data revealed that: 
1. A knowledge of science principles was positively associated 
with ability to make correct decisions for nursing action. 
2. Knowledge of a particular principle of science did not assure 
its correct application. 
Although several studies using various methods have been designed 
for the identification of essential science information, Fedder (17, 100) 
recognized the need for improved selection of nursing course content from 
the sciences. "A method must be found whereby material which is most 
valuable in the education of professional nurses can be selected from 
the boundless wealth of knowledge available." Case histories of actual 
patients were utilized by Fedder (17, 102) in studying the relationship 
between anatomical and physiological facts and the implications for the 
health sciences and for nursing care. The anatomical and physiological 
facts were derived by reviewing the patients' records and textbooks of 
anatomy, physiology, neurology, and neurosurgery. The accuracy of the 
science facts was verified by a jury of experts. 
To demonstrate the methodology designed for the identification of 
science concepts, Fedder selected actual patients for observation because 
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she believed that patients, rather than textboo~s, represent a more typ-
ical picture of nursing activities. She did not intend that the informa-
tion obtained from studies using her proposed methodology would contribute 
to the development of a science of nursing, but rather that the basic 
science concepts thus identified should be taught first in the science 
courses and later applied to nursing in the clinical areas. 
In surveying the literature, it was found that there was a general 
consensus of agreement among authors that knowledge of the sciences is a 
prerequisite to planning and carrying out safe and effective nursing care. 
Nordmark and Rohweder (34, 28) agree that the ability to apply science 
principles in giving nursing care 
. . . enables the nurse to interpret and to follow medical 
orders intelligently, to perform and to adapt nursing activ-
ities effectively, and to be creative in the planning and the 
execution of the nursing care of the individual patient. 
As McClain (32, 28) points out, the better the scientific background of 
the nurse, the safer and more intelligent should be the care she imparts. 
Nursing educators, in their concern about teacher preparation, 
recognize the necessity of preparation of potential teachers in the nat-
ural and behavioral sciences. "Each instructor of nursing has an obli-
gation to help students deal effectively with the science components of 
the nursing problems encountered'.' (45, 538). Therefore, teachers of 
nursing and those preparing to be teachers need to strengthen their knowl-
edge of both the behavioral and biological sciences so they will be able 
to promote the growth of students in the use of these principles. 
CHAPTER III 
METHODOLOGY 
The purpose of this study was the identification of those con-
cepts from the natural and medical sciences which are essential for the 
nurse to understand in planning the nursing care of a patient with 
esophageal variceal hemorrhage. Only those science concepts which the 
nurse should understand and apply in order to render nursing care on a 
professional level were incorporated in this study. Anatomy, physiology, 
and physics were the natural sciences explored; the medical science in-
vestigated was pathology. 
Since intubation was the method of treatment elected for study, 
an analysis of the vario4s characteristics of the Blakemore-Sengstaken 
tube provided the most appropriate frame of reference in selecting the 
science concepts. The characteristics were perceived to include: 
1. The tube as a method of controlling hemorrhage 
2. The tube as a method of removing blood from the gastrointestinal 
tract 
3. The tube as a method of maintaining nutrition 
4. The tube as a complicating factor. 
Using the characteristics stated above as criteria, the relevant 
scientific literature of the past decade was perused for those concepts 
basic to the development of a scientific plan of care for intubated pa-
tients. Pathology was selected as the initial area for investigation 
because it appeared to be the most logical starting point and provided 
an additional guideline for selecting concepts of anatomy and physiology. 
A survey of medical journals and textbooks of pathology provided the 
pathological concepts sought. 
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Since knowledge of the normal structure and function of the human 
body is necessary for the understanding and appreciation of the impaired 
mechanism, concepts from anatomy and physiology are of value to the nurse 
in formulating her plan of nursing care. Therefore, textbooks of anatomy 
and physiology, as well as pertinent articles, were examined for these 
concepts. Concepts pertaining to the physiological action of cathartics 
were included because of the administration of these drugs through the 
tube to assist in the elimination of blood from the gastrointestinal 
tract. 
Following an analysis of the normal and pathological mechanisms 
of portal and esophageal blood flow, the underlying physics concepts were 
elicited through an extensive review of physics and biophysics textbooks. 
A brief introduction to the disease entity and to the historical 
development of the Blakemore-Sengstaken tube was included in order to 
familiarize the reader with the subject investigated. 
Subsequent to the identification of the science concepts associ-
ated with each characteristic of the Blakemore-Sengstaken tube, the con-
cepts from each science area, progressing logically from broad to specific, 
were arranged in vertical columns. The concepts of anatomy and physiology 
were organized simultaneously with those from pathology; then arranged 
laterally to facilitate reading on a horizontal plane, proceeding from 
normal structure and function to the impaired. A third vertical column 
incorporated the concepts from physics, which had been correlated with 
those from pathology, anatomy, and physiology. 
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By means of an analysis of the science concepts within the verti-
cal columns, the nursing activities directly related to the intubation 
of the patient with a Blakemore-Sengstaken tube were deduced. These 
nursing activities were examined to determine if additional nursing ac-
tivities, dependent upon those deduced from the selected science concepts, 
should be ascertained. In order to present a more comprehensive descrip-
tion of those nursing activities relevant to the patient intubated with 
a Blakemore-Sengstaken tube, three nursing activities, for which no cor-
responding science concept had been identified in this study, were in-
eluded and documented. Routine nursing activities, which are performed 
for all patients regardless of their diagnoses, were omitted. 
The selection of the essential nursing activities was guided by 
an analysis of those nursing functions applicable to the care of the pa-
tient treated with a Blakemore-Sengstaken tube. The nursing functions 
considered to be relvant were: 
1. Maintenance of the patient's primary requirements for oxygen, 
food, and elimination 
2. Provision for and assistance in therapy to improve the patient's 
pathological condition 
3. Prevention of complications 
4. Accurate observation, as well as reporting and recording of 
the symptoms, reactions, and needs of the patient. 
CHAPTER IV 
FINDINGS 
Presentation and Discussion of Data 
In plarining and providing comprehensive nursing care, it is im-
portant that the professional nurse utilize the theoretical background 
offered by the sciences. This study pertained to the identification of 
those science concepts which are significant as a basis in planning the 
nursing care of the intubated patient with esophageal variceal hemorrage. 
Various characteristics of the Blakemore-Sengstaken tube served as cri-
teria for the selection of the essential concepts of anatomy, physiology, 
physics, and pathology. These science concepts were elicited through an 
extensive survey of the relevant scientific literature. 
Subsequent to the identification of concepts from each science 
area, the concepts were organized into vertical columns within each of 
the following categories: 
A. The tube as a method of controlling hemorrhage 
B. The tube as a method of removing blood from the gastro-
intestinal tract 
C. The tube as a method of maintaining nutrition 
D. The tube as a complicating factor. 
Furthermore, the horizontal arrangement of the concepts from each science 
area, within the vertical columns, provides the reader with a logical se-
quence, proceeding from left to right. 
Through an examination and analysis of the concepts identified in 
the three science areas, the nursing activities directly related to the 
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intubation of the patient with a Blakemore-Sengstaken tube were deduced. 
In addition, those nursing activities dependent upon the activities de-
duced from the identified science concepts were derived. 
Following an introduction to the disease process, a four - column 
arrangement of the selected science concepts, together with the associ -
ated nursing activities, is presented in Table I. 
As may be observed in Category A, the physiological basis cif 
esophageal blood flow, along with the anatomical factors affecting it, 
are presented in Column I. Progressing horizontally to the right, 
Column II refers to the pathological mechanisms underlying esophageal 
variceal hemorrhage and the resultant effects of tamponade. Column III 
relates to the physics of pressure as it applies to blood vessels and 
balloon tamponade. The nursing activities associated with variceal 
hemorrhage and the tube, as a method of controlling the hemorrhage, may 
be seen in Column IV. This horizontal progression of reading may like-
wise be applied to Categories B, C, and D. 
TABLE I 
INTRODUCTION 
Hemorrhage from esophagogastric varices is currently the most common cause of death from upper gastro-
intestinal tract bleeding, having replaced that incurred from gastroduodenal ulcers (30, 848). Approximately 
fifty to seventy-five per cent of cirrhotics succumb to their initial episode of massive esophageal bleeding 
(30, 848). 
Esophageal varices are dilated, tortuous veins usually found in the submucosa of the lower esophagus. 
Their development is often secondary to portal obstruction and reflects nature's effort to relieve the resultant 
portal hypertension. 
In 1940, Drs. Blakemore and Sengstaken (41, 781) became interested in balloon tamponage when they began 
taking portal pressure readings in cases of portal hypertension. Through experimentation, they determined the 
amount of pressure which is necessary to collapse the veins in the coronary-esophageal area, and which could be 
tolerated by the esophagus for considerable periods of time. The Blakemore-Sengstaken tube, which they intro-
duced, is a triple lumen tube. The central lumen connects with the stomach, permitting aspiration of gastric 
contents and tube feeding. The tubes to the esophageal and gastric balloons are smaller and are incorporated in 
the outer wall of the central large tube. 
While only a palliative measure, the Blakemore-Sengstaken tube represents an effective nonsurgical method 
of emergency control of varix hemorrhage. Since arrest of bleeding occurs in the majority of cases, the irnmedi-
ate mortality from varicose bleeding has been substantially reduced. I-' ~ 
TABLE I 
SCIENCE CONCEPTS IN NURSING CARE OF PATIENTS 
WITH BLAKEMORE-SENGSTAKEN INTUBATION 
A. THE TUBE AS A METHOD OF CONTROLLING HEMORRHAGE 
I 
Anatomical-Physiological Concepts 
The portal vein, the chief nutri-
ent vessel o-f the liver, drains 
the entire abdominal viscera 
except the kidneys (30, 36). 
The portal vein enters the liver 
and supplies about 75 per cent _ 
of the blood that flows to it 
(11, 1206). 
Approximately 800-1000 ml. of 
blood flows from the portal 
vein through the liver sinus-
aids each minute (22, 969). 
Portal pressure is normally higher 
than that in the systemic veins 
because the portal blood must 
find passage through the addi-
tional capillary sinusoidal bed 
of the liver, after first circu-
lating through the capillary net-
work of the gastrointestinal 
tract, spleen and pancreas (30, 
100). 
II 
Pathological Concepts 
III 
Physics Concepts 
IV 
Nursing Activities 
Understand the mech-
anism of hemorrhage 
in esophageal 
varices. 
,_. 
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I 
Anatomical-Physiological Concepts 
Portal inflow, outflow and pres-
sure are subject to control and 
modification by the action of 
the following: sympathetic nerv- · 
ous system, hormones, metabolites 
formed within the liver, respir-
atory movements of the chest and 
diaphragm, and variations in in-
traabdominal pressure during such 
physiologic acts as digestion, 
coughing, defecation and strain-
ing (30, 51). 
Resistance to blood flow from the 
portal venous system to the sys-
temic veins is normally very 
small (22, 969) . 
II 
Pathological Concepts 
Obstruction to the flow of por-
tal blood through the liver, 
regardless of cause, produces 
an increased pressure in the 
portal system (37, 743). 
The point of obstruction may be 
either within or without the 
liver (10, 210). 
III 
Physics Concepts 
Pressure is force per 
unit area (24, 45). 
Poiseuille's Law: the 
pressure difference 
of a fluid flowing 
through a tube is a 
function of the 
product of the amount 
flowing and the re-
sistance to the flow; 
the flow depends on 
resistance and pres-
sure (31, 877). 
IV 
Nursing Activities 
t-' 
"' 
I 
Anatomical-Physiological Concepts 
Normal portal pressure averages 
7-12 rom. of mercury (3 , 806) . 
Sinusoids within the liver unite 
to form the hepatic veins (25 , 
355). 
Blood flows via the hepatic veins 
to the inferior vena cava, 
which in turn, empties into the 
right side of the heart (25, 
355). 
II 
Pathological Concepts 
When the portal pressure is on 
the increase, inflow generally 
exceeds outflow and conversely 
(30, 52). 
The venous pressure in portal hy-
pertension, measured either by 
puncture of the esophageal var-
ices themselves or of a portal 
vein tributary, on the average, 
ranges between 20-30 rom. of 
mercury (22, 969). 
The severity of alteration in hemo-
dynamics will depend on the de-
gree of portal obstruction, the 
number and size of interrupted 
portal branches, and the ability 
of a collateral curculation to 
indemnify for the obstruction 
(30, 152). 
III 
Physics Concepts 
IV 
Nursing Activities 
1-' 
-...J 
I 
Anatomical-Physiological Concepts 
Valves are present in the coronary 
vein at birth and may persist 
thereafter (30, 154). 
II 
Pathological Concepts 
Obstruction to portal blood flow 
gives rise to numerous more or 
less extensive collateral venous 
channels (10, 215). 
The portal pressure continues to 
be elevated after the development 
of collateral channels due to the 
resistance to blood flow in these 
collaterals (22, 404). 
The degree of development of the 
collateral circulation in esopha-
geal veins is proportional to the 
relative increase in pressure 
within the portal system (44, 
277). 
It is through the coronary vein 
that the high pressure gradient 
in the portal system is trans-
mitted to the esophageal veins 
(30, 10). 
As the lumen of the coronary vein 
widens under the influence of a 
heightened hydrostatic portal 
pressure, its valves become in-
sufficient (30, 168). 
III 
Physics Concepts 
IV 
Nursing Activities 
1-' 
00 
I 
Anatomical-Physiological Concepts 
The veins from the upper third of 
the esophagus drain into the thy-
roid and subclavian veins, those 
from the middle third into the 
azygos and hemiazygos veins, and 
those from the lower third by way 
of the coronary, left gastric, 
and splenic veins into the portal 
vein (5, 14). 
Small vessels in the esophagus nor-
mally communicate between the su-
perior and the inferior vena 
caval systems (11, 1206; 21, 454). 
The veins serve as a conduit for 
blood and as a low pressure 
reservoir of large capacity (38, 
684). 
The walls of veins are suited to 
the storage function of blood at 
low pressure, They are thin, 
elastic, and except for the por-
tal system, sparsely clothed 
with muscle fibers (38, 684). 
II 
Pathological Concepts 
As a result of portal hypertension, 
blood flow through the coronary 
vein is reversed, with the portal 
blood draining through the esoph-
ageal veins via the azygos vein 
into the superior vena cava (48, 
6). 
III 
Physics Concepts 
Bernoulli's Principle: 
when a fluid flows 
through a tube, the 
pressure is least 
where the speed is 
greatest (39, 62). 
The rate of flow varies 
directly with the 
pressure (24, 77). 
IV 
Nursing Activities 
...... 
"" 
I 
Anatomical-Physiological Concepts · 
Veins are frail structures which 
depend for their integrity upon a 
thin media and the support of 
surrounding structures (37, 530). 
The thin walls of the veins yield 
to very small increments of in-
ternal pressure (38, 684). 
Esophageal veins are freely dis-
tensible tubes that readily di-
late as a response to small ele-
vations in venous pressure due 
to the loose connective tissue 
of their comparatively thin 
walls (30, 659). 
II 
Pathological Concepts 
Increased dynamic force within 
the ve.ssel lumen causes struc-
tural alterations and dila-
tions of the esophageal veins 
(30' 578). 
Increased intraluminal pressure 
and increased volumn of flow 
dilate the thin-walled esoph-
ageal veins (31, 876). 
III 
Physics Concepts 
According to the law 
of volume flow, the 
rate of flow is 
slower through a 
large cross-sec-
tional area than 
through a smaller 
one (39, 75). 
If there is a local-
ized dilatation in 
the tube and the 
energy supplied to 
that area remains 
constant, then in 
the locally dilated 
area the velocity 
will be diminished 
and the pressure up-
on the walls will be 
increased (42, 347). 
Laplace's Law: The ten-
sion on the wall of 
the tube equals the 
product of the radius 
of the tube and the 
radial pressure on 
the wall (31, 877)~ 
IV 
Nursing Activities 
N 
0 
I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
Marked variation in the thick-
ness of the vein wall occurs 
with thinning at the points of 
maximal dilatation (37, 530). 
The inspiratory phase of respi-
ration promotes venous dilata-
tion by aspirating blood up 
from the coronary vein, thus 
swelling the proportion of the 
veins (30, 657). 
III 
Physics Concepts 
Size of distensible 
vessels is deter-
mined by the trans-
mural pressure, the 
difference between 
the intravascular 
pressure in a given 
vessel and the pres-
sure outside its 
wall (tissue pres-
sure) (38, 660). 
Since all blood vessels 
are distensible, in-
creasing the pressure 
inside the vessels 
causes the vascular 
diameters to increase. 
This, in turn, reduces 
the resistance of the 
vessel, Conversely, 
reduction in vascular 
pressures increases 
the resistance (22, 
346). 
IV 
Nursing Activities 
N 
,_. 
I 
Anatomical-Physiological Concepts 
Most veins are provided with valves 
which serve to prevent the reflux 
of blood (20, 524). 
If the vein is valved against a 
changed direction of flow it can-
not subserve collateral function 
(30, 154). 
A few imperfect valves are found in 
the azygos vein but the valves in 
the hemiazygos veins are complete 
(20, 676). 
The elastic behavior of blood ves-
sels results from the combination 
of elastin and collagen fibers in 
the wall. The elastin fibers are 
br ought into action by a very 
slight stretching of the wall, 
and the much less extensible col-
lagen fibers do not reach their 
unstretched length until the ves-
sel is con~iderably distended 
(38, 662). 
II 
Pathological Concepts 
Dilating the veins increases 
their cross-sectional areas 
and the valves do not con-
currently increase in size. 
Thus the valves no longer 
block reverse flow of blood 
in enlarged veins (22, 372). 
If the stretching is not pro-
longed, or not excessive, re-
lease of the pressure will 
result in prompt return of 
the venous wall to its lu-
minal size (30, 659). 
III 
Physics Concepts 
When a force that is 
not too great acts on 
a solid, one portion 
of which is held 
rigidly in place, it 
will return to its 
original shape when 
the force is released 
(43' 7 5). 
IV 
Nursing Activities 
N 
N 
I 
Anatomical-Physiological Concepts 
The esophagus, a movable, muscu-
lar tube, is capable of con-
siderable distension because of 
its ability to expand in a cir-
cumferential direction (48, 3). 
II 
Pathological Concepts 
If the intra.luminal pressure 
within the vein is progres-
sively increased or long 
sustained at a high level 
until the limits of disten-
sibility are reached, the 
fibers will be stretched and 
the pattern of the connec-
tive tissue fibers will be 
altered (30, 659). 
The change in the esophageal 
vein wall is characterized 
by diffuse thinning and fi-
brotic replacement of smooth 
muscle and elastic element 
with consequent loss of tis-
sue resiliency (31, 876). 
As internal pressure increases, 
the veins become indistensible 
tubes since their fibro-
elastic elements can yield no 
more in any direction without 
rupture of their walls (30, 
578). 
III 
Physics Concepts 
If the elastic limit of 
a solid is exceeded, 
the object does not 
return to its origi-
nal shape but is 
either permanently 
distorted or broken 
(43, 75). 
IV 
Nursing Activities 
N 
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Anatomical-Physiological Concepts 
The esophageal tissue is normally 
fragile, its wall is thin and 
disruption may occur easily 
(44, 2). 
The esophageal wall consists of 
four coats: the adventitia, mus-
cularis, submucosa, and mucosa 
(5, 11). 
The musculo-elastic system, which 
extends throughout the esopha-
geal wall to unite smooth muscle 
with the elastic framework, 
regulates and gives protection 
to the vessels and saves the work 
of the smooth muscle (29, 58). 
The submucosal layer, which is 
composed of loose, mobile, 
elastic, connective tissue, con-
tains the trunks of the vessels 
and nerves as they proceed to 
the mucosa. Its loose attach-
ment permits changes of position 
of these structures in relation 
to the muscular layers (44, 40). 
II 
Pathological Concepts 
III 
Physics Concepts 
IV 
Nursing Activities 
N 
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Anatomical-Physiological Concepts 
At the cardia area, the submucosal 
esophageal veins are strongly 
supported due to an increased 
thickness of the muscularis in-
terna. The mucosa in this area 
is more adherent and bound to-
gether by interlacing elastic 
fibers and connective tissue (30, 
163). 
A short distance above the cardia-
esophageal level, the submucosal 
veins lie in a loose connective 
tissue framework that gives 
little support (30, 163). 
• 
II 
Pathological Concepts 
Esophageal veins lie in a bed 
of loose areolar tissue which 
permits easy infiltration of 
extravasated blood, and af-
fords little compressive tis-
sue tension and resistance to 
further leakage of blood 
through the damaged parts 
(30, 813). 
The hemodynamic changes in the 
varicose vessels within the 
esophagus may induce struc-
tural changes in the regional 
tissues (30, 577). 
The supporting tissues of the 
submucosal veins become pro-
gressively weaker as further 
varicose dilatation leads to 
their pressure atrophy (30, 
168). 
III 
Physics Concepts 
IV . 
Nursing Activities 
N 
Vl 
I 
Anatomical-Physiological Concepts 
An adequate intravascular volume 
is essential for the maintenance 
of an efficient circulation (33, 
200). 
II 
Pathological Concepts 
In the advanced state, the mu-
cosa may disappear over the 
largest varicose dilatations 
that bulge into the esopha-
geal lumen and whose walls 
actually come to form part of 
the lining of the esophagus 
(31, 876). 
V~nous congestion and stagna-
tion in the esophageal veins 
induce an avascular epithe-
lium leading to nutritional 
impairment of the mucosa with 
consequent edema, degenera-
tive changes and ulceration 
(30, 578). 
Low blood flow during shock di-
minishes urine output because 
glomerular pressure falls be-
low the critical value re-
quired for filtration of 
fluid into Bowman ' s capsule 
(22, 481). 
III 
Physics Concepts 
When fluid flows out of 
the system, a drop in 
pressure is evi-
denced (18, 98). 
IV 
Nursing Activities 
Observe for signs and 
symptoms of hypo-
volemic shock. 
Take vital signs fre-
quently, recording 
and reporting any 
deviation from the 
normal range. 
During period of ac-
tive hemorrhage, ob-
serve and record 
urinary output. 
Hourly measurement 
of urine may be ~ 
ordered. 
I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
In the early stages of shock, 
various circulatory reflexes 
cause intense activity of the 
sympathetic nervous system 
resulting in increased mental 
activity (22, 486). 
III 
Physics Concepts 
IV 
Nursing Activities 
Observe, report and 
record character 
and color of all 
stools. Physician 
may request that 
specimen be saved 
for inspection. 
Gross bleeding usu-
ally gives rise to 
restlessness and 
anxiety. 
The liver detoxifies many drugs Average doses of many analge- Use discretion in 
and eliminates them through the sics, hypnotics, and seda- giving sedatives 
bile 25, 500). tives are not well tolerated for restlessness. 
in t e presence o c 
d~sease (30, 796). If necessary to admin 
ister these drugs, 
observe for effects 
of overdosage, pro-
longed action and 
consequent stupor. 
Reassure the patient 
frequently. He may 
fear recurrence of 
hemorrhage or death 
N 
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I 
Anatomical-Physiological Concepts 
The liver forms a large proportion 
of the blood substances utilized 
in the coagulation process. 
These include fibrinogen, pro-
thrombin, accelerator globulin, 
and proconvertin (22, 976). 
II 
Pathological Concepts 
In disease, one or more of the 
many liver functions usually 
will be interfered with, but 
rarely all (23, 159). 
Since the liver is the site of 
prothrombin formation, its 
imperfect synthesis may oc-
cur in hepatic disease (30, 
814). 
Hypoprothrombinemia is a major 
factor in continuous seepage 
from a ruptured esophageal 
varix (30, 814). 
A deficiency of prothrombin ac-
tivity impairs the coagula-
bility of the blood and an 
effective clot is not prop-
erly formed at the site of 
injury (30, 814). 
The esophageal hemorrhage may 
be caused by a sudden in-
crease in venous pressure or 
by the digestive action of 
regurgitated acid gastric 
juice, causing erosion and 
ulceration of the fragile 
wall of the varicose vein 
(42, 669). 
III 
Physics Concepts 
IV 
Nursing Activities 
Be alert for hemor-
rhage from other 
body parts, e.g., 
nose and rectum. 
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I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
Gastroesophageal balloon tam-
ponade causes pressure on 
bleeding points and obstructs 
blood flow (30, 797). 
III 
Physics Concepts 
Pressure in a gas is de-
termined by the number 
of molecules in the 
container and their 
speed (18, 109). 
The number of molecules 
present in a gas de-
pends upon the mass 
and volume of the 
molecules. The speed 
depends upon the tem-
perature (18, 109). 
IV 
Nursing Activities 
Explain to the pa-
tient, in simple 
terminology, the 
use and effects of 
the Blakemore-
Sengstaken tube. 
The placement of the 
tube may be either 
nasal or oral. 
If the Blakemore tube 
is placed orally, 
instruct the patient 
not to bite on it. 
Keep patient on com-
plete bedrest while 
on intubation (30, 
796). 
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I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
The gastric balloon compresses 
the coronary vein (30, 797). 
The esophageal balloon directly 
collapses the subepithelial 
and subglandular varicosities 
of the esophagus (30, 797). 
III 
Physics Concepts 
A gas exerts a pressure 
on the walls of its 
container by the col-
lisions of the mole-
cules of the gas 
against the walls (18, 
103). 
As a result of their 
movements, gas mole-
cules will distribute 
themselves evenly 
throughout the space 
in which they are con-
fined, and the pres-
sure will be the same 
on all parts of the 
limiting surface (6, 
449). 
The closer the molecules 
in a gas, the greater 
the number which 
strike each unit area 
and, therefore, the 
greater the pressure 
exerted (33, 58). 
IV 
Nursing Activities 
Although the gastric 
balloon has a capac-
ity of 300-400 cc., 
it is usually in-
flated with 150-200 
cc. of air or the 
amount necessary to 
compress the veins 
in the cardia. 
The esophageal balloon 
is inflated with 
just enough air to 
compress the varices 
against the esopha-
geal wall. The 
amount of pressure 
necessary varies 
from 25-45 mm . of 
mercury. 
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I 
Anatomical-Physiological Concepts 
The wall of the esophagus is sub-
ject to movements produced by 
the transmitted pulsations of 
the heart and aorta, and the 
phases of respiration (44, 46). 
II 
Pathological Concepts 
Ineffective compression from 
esophagogastric balloon tam-
ponade results in protracted 
or early recurrent hemorrhage 
(30, 812). 
III 
Physics Concepts 
IV 
Nursing Activities 
The tube leading to 
the esophageal bal-
loon is attached to 
a glass Y-tube,- one 
end of which is 
clamped and the 
other leads to a 
sphygmomanometer. 
Check esophageal bal-
loon pressure, as 
indicated on the 
manometer, every 30 
to 60 minutes in 
order to detect air 
leaks in the system. 
The pressure in the 
esophageal balloon 
fluctuates with re-
spiratory movements 
and esophageal con-
tractions. There-
fore, take several 
samples of pressure 
determinations to de-
rive a base-line 
value. 
Use new rubber tubing 
for all manometer 
connections to avoid 
leakage of air from 
the tampons, ~ 
I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
Bleeding may occur from a varix 
which is out of range of the 
compressive action of the bal-
loons (30, 812). 
Very large and phlebosclerotic 
varicosities will often resist 
compression (30, 812). 
Protracted or recurrent hemor-
rhage from a varix may be due 
to maceration, erosion, and 
denudation of the overlying 
mucosa of the esophagus (30, 
812). 
III 
Physics Concepts 
IV 
Nursing Activities 
Observe for possible 
rupture of the gas-
tric balloon. This 
is heard by the pa-
tient as a "pop" in 
the stomach and/or 
recurrence of hem-
orrhage. 
Note character of 
drainage from gas-
tric lumen of Blake-
more tube to deter-
mine the effective-
ness of tamponade, 
It is assumed that 
hemorrhage is con-
trolled if returns 
are clear. 
\,...) 
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Anatomical-Physiological Concepts 
Vigorous changes in tonus of the 
esophageal wall or a pronounced 
increase in portal pressure may 
occur as a result of coughing, 
labored respiration, retching or 
vomiting, straining at stool, or 
excessive physical activity (30, 
557). 
II 
Pathological Concepts 
Certain factors and circum-
stances appear to be related 
to the initiation, prolonga-
tion, and recurrence of bleed-
ing. These include: cough, 
nausea, vomiting and retching, 
esophageal intubation, trauma, 
hiccough, febrile reaction, 
and increases in plasma blood 
volume (30, 552). 
B. THE TUBE AS A METHOD OF REMOVING BLOOD FROM THE GASTROINTESTINAL TRACT 
Blood is composed of a liquid 
fraction, plasma, and a cellular 
portion, the erythrocytes, white 
cells and thrombocytes (25, 284). 
III 
Physics Concepts 
IV 
Nursing Activities 
Endeavor to eliminate 
the factors which 
cause peak incre-
ments in portal pres 
sure, and possible 
recurrence of hemor-
rhage. These in-
clude: coughing, 
retching, vomiting, 
and excessive strain 
ing during defeca-
tion. 
Check with physician 
regarding possibil-
ity of permitting pa 
tierit to use commode 
for defecation. 
VJ 
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I 
Anatomical-Physiological Concepts 
Hemoglobin, which is deposited in 
erythrocytes, contains a protein 
named globin (25, 285). 
II 
Pathological Concepts 
Fresh or old blood from the 
esophagus may appear in the 
stomach or in the stool (48, 
6). 
III 
Physics Concepts 
Because liquids and gases 
flow from points of 
greater pressure to 
those of lesser pres-
sure, fluids at or 
above atmospheric pres-
sure will flow into a 
container which is at 
subatmospheric pres-
sure (18, 120). 
Suction is applied with 
a syringe to the end 
of the Blakemore tube, 
thus reducing air pres-
sure and causing the 
fluid to flow out of 
the stomach (32, 262). 
IV 
Nursing Activities 
Maintain connection 
of gastric lumen of 
Blakemore tube to 
constant suction 
during active hem-
orrhage. 
Check and maintain ef-
ficiency of suction 
equipment selected 
by the physician. 
Observe, report, and 
record amount and 
type of drainage 
through the gastric 
lumen of the Blake-
more tube. 
Irrigate tube with so-
lution ordered to 
maintain patency of 
the tube and assist 
in lavage of the 
stomach. 
Record amount of irri-
gating solution used. 
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Anatomical-Physiological Concepts 
Gastrointestinal fluids have elec-
trolyte compositions similar to 
that of the interstitial fluid 
(22, 32). 
Ammonia is produced from proteins 
in the bowel by the action of 
urea-splitting intestinal bac-
teria (8, 789). 
The liver forms urea for removal 
of ammonia from body fluids (22, 
976). 
II 
Pathological Concepts 
Gastrointestinal hemorrhage in-
creases the nitrogen (pro-
tein) content of the bowel 
(8, 789). 
A disturbance in the hepatic 
mechanism for the conversion 
of ammonia to urea causes the 
accumulation of ammonia in 
the blood (23, 158). 
The accumulation of ammonia in 
the blood is extremely toxic 
to the brain (22, 912). 
Ammonia is an intracellular ca-
tion that in excess can ar-
rest nerve cell function with 
clinical manifestations of 
lethargy and coma (30, 633). 
III 
Physics Concepts 
IV 
Nursing Activities 
Observe patient for 
signs of electro-
lyte imbalance due 
to loss of electro-
lytes via suction 
on the Blakemore 
tube. 
Give broad-spectrum 
antibiotics via the 
Blakemore tube, as 
ordered, to suppress 
activity of urease 
splitting organisms 
and thus curtail am-
monia production. 
Observe for signs of 
impending hepatic 
coma, which may be 
precipitated by the 
presence of blood in 
the alimentary tract. 
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I 
Anatomical-Physiological Concepts 
Purgation of the alimentary tract 
encourages elimination, via the 
natural route, of ammonia already 
formed in the gastrointestinal 
tract (30, 837). 
The sudden passage of feces into 
the rectum initiates the defeca-
tory reflex (25, 540). 
Cathartics are drugs which induce 
defecation (32, 210). 
The chief action of saline cathar-
tics is to hasten the passage of 
intestinal contents through the 
small intestine, therefore caus-
ing larger volumes of fluid to 
enter the colon. The increased 
fluid volume stimulates the .in-
testinal wall and increases the 
peristaltic rate (15, 680). 
Emollient cathartics lubricate the 
intestine and thus facilitate the 
passage of fecal contents (19, 
1049). 
II 
Pathological Concepts 
III 
Physics Concepts 
IV 
Nursing Activities 
Observe and record 
the character and 
color of all stools 
passed. 
Administer as ordered 
and record all ca-
thartics given via 
the Blakemore tube. 
Clamp opening to gas-
tric tube immedi-
ately following the 
administration of 
cathartics. 
Due to the possibility 
of obstructing the 
Blakemore tube, Milk 
of Magnesia should 
not be given. 
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Anatomical ~Physiological Concepts Pathological Concepts 
An increase in intraabdominal pres-
sure during defecation causes an 
abrupt rise in portal pressure, 
whic h is transferred to the vul-
nerable esophageal varicosities 
(31' 877). 
--------- - ---
C. THE TUBE AS A METHOD OF MAINTAINING NUTRITION 
All the cells of the body require 
adequate nutrition (28, 4) . 
Adequate nutrition includes su f fi-
cient amounts of carbohydrate, 
fats, proteins, vitamins, and 
minerals (28, 28). 
The oxidation of carbohydrates pro-
vides the necessary energy for 
the activity of muscles and other 
tissues in t he body (14, 65). 
III 
Physics Concepts 
--- - ---
IV 
Nursing Activities 
Instruct the patient 
to strain as little 
as possible during 
defecation. 
--------
Nutrition, an individ-
ual problem in he-
patic disease, is 
evaluated by the 
physician according 
to the nutritional 
and pathological 
status of the pa-
tient. 
Tube feeding formula as 
suggested by Blake-
more: orange juice--
1000 cc., Lanolac--
150 gm., Gevral--100 
gm., Dextrose--250 
gm., add water up to 
2500 cc. 
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I 
Anatomical-Physiological Concepts 
Lipids serve as a concentrated 
source -of heat and energy for 
various metabolic processes and 
are important for normal tissue 
function (22, 889). 
Proteins are needed by the body to 
build and repair tissue (28, 60). 
Vitamins function with proteins in 
promotion of catalysis of certain 
body processes (42, 49). 
Minerals are essential for effici-
ent cellular functioning (28, 
75). 
Definite amounts of water are essen-
tial to maintain the fluid bal-
ance of the body (28, 112). 
The esophagus functions primarily 
in the transport of liquids and 
solids from the pharynx to the 
stomach (7, 119). 
II 
Pathological Concepts 
Obstruction of the esophagus 
impedes the passage of food 
from the mouth to the 
stomach (22, 860). 
III 
Physics Concepts 
IV 
Nursing Activities 
Maintain nutrition 
via tube feeding, 
as ordered by the 
physician. 
Omit tube feeding 
during period of ac-
tive hemorrhage when 
constant gastric 
suction is required. 
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Anatomical-Physiological Concepts 
The stomach serves as a place for 
temporary storage of food and 
maintains a gradual delivery of 
food to the intestine (25, 532). 
II 
Pathological Concepts 
III 
Physics Concepts 
The force of gravity 
causes pressure in 
liquids (39, 11). 
Gravity causes liquids 
to flow from a high 
level to a low one 
(24, 18). 
IV 
Nursing Activities 
Aspirate stomach for 
residual prior to 
each feeding to pre-
vent unsuspected 
gastric distension 
or to detect renewed 
bleeding. 
Omit feeding if blood 
is observed in gas-
tric aspirate, record, 
and report to physi-
cian. 
Elevate head of bed dur-
ing feeding to pro-
mote emptying of the 
stomach and decrease 
nausea and vomiting. 
Position patient on his 
right side during 
period of tube feed-
ing. 
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I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
III 
Physics Concepts 
The pressure exerted 
by a liquid depends 
upon the height of 
the liquid and upon 
its density (24, 76). 
The more viscous a 
fluid, the greater 
the force required 
to set it in motion, 
and also the greater 
the pressure it can 
exert while it is 
moving (39, 80). 
Other factors being 
equal, the flow rate 
of a fluid is in-
versely proportional 
to the viscosity 
(18, 100). 
IV 
Nursing Activities 
Administer warmed feed-
ing through central 
gastric tube by grav-
ity method, referring 
to physician 1 s orders 
for the amount, time, 
and rate of admin-
istration. 
Add water to thick tube 
feeding. Thick feed-
ings may clog tube or 
remain too long in 
the stomach, which is 
conducive to vomiting. 
Report and record fail-
ure of the stomach to 
empty or the occur-
rence of vomiting. 
Follow tube feeding 
with small amount of 
water through the 
tube to prevent clog-
ging of the tube by 
formula, 
Observe, report, and 
record patient 1 s tol-
erance to the tube 
feeding. .j::-. 0 
I 
Anatomical-Physiological Concepts 
After foods have been digested to 
their soluble forms, they are ab-
sorbed from the small intestine 
into the blood stream (25, 548). 
The majority of the nutrients pro-
duced by digestion in the gastro-
intestinal tract are carried by 
the portal vein to the liver (37, 
814). 
The liver has an important function 
in the metabolism of carbohy-
drates, proteins, and fats (37, 
814). 
II 
Pathological Concepts 
Hepatic damage may affect all, 
some, or none of the multiple 
functions of the liver (23, 
159). 
The diet in the treatment of 
liver disease has two objec-
tives: to protect the liver 
against stress and to enable 
the damaged liver to function 
as easily and efficiently as 
possible (28, 260). 
III 
Physics Concepts 
IV 
Nursing Activities 
Record type and amount 
of all fluid admin-
istered via the 
Blakemore tube, 
Maintain cleanliness 
of all tube feeding 
equipment. 
Observe patient for 
possible diarrhea 
due to tube feed-
ings. 
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Anatomical-Physiological Concepts 
The carbohydrate content of the diet 
protects and supports hepatic 
function (28, 261). 
Protein in the diet is essential for 
the repair of hepatic cells and 
the formation of cholic and other 
bile acids (28, 261). 
The liver takes up the amino acids 
not required fo r the needs of the 
tissues, deaminates them, and 
converts them into urea to be ex-
creted by the kidneys (14, 72). 
D. THE TUBE AS A COMPLICATING FACTOR 
II 
Pathological Concepts 
A disturbance in the hepatic 
mechanism for the conversion 
of ammonia to urea causes the 
accumulation of ammonia in 
the blood (23, 158). 
The ingestion of excessive pro-
tein in the diet may precip-
itate hepatic coma (30, 625). 
III 
Physics Concepts 
IV 
Nursing Activities 
Normal or increased 
amounts of protein 
are given to patients 
with liver disease 
except those verging 
on hepatic coma. 
Observe the patient for 
signs of impending 
hepatic coma, which 
may be precipitated 
by ingestion of pro-
teins. 
Constant, careful ob-
servation of the in-
tubated patient is 
essential. 
.p-
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Anatomical-Physiological Concepts 
All the cells of the body require 
an adequate oxygen supply (22, 
17). 
Oxygen can reach the alveoli of 
the lungs by passing through 
the nose and/or mouth, pharynx, 
larynx, trachea, bronchi, and 
bronchioles (22, 511). 
The inflow and outflow of air be-
tween the atmosphere and the al-
veoli is due to the expansion 
and contraction of the lungs 
(22, 511). 
The energy for the work required 
.to move the thorax, lungs, and 
air comes from the contractio~ 
of the respiratory muscles 
(12, 362). 
II 
Pathological Concepts 
Severe reduction in oxygen sup-
ply to the cells leads to ab-
normalities in cellular func-
tion and consequent ischemic 
necrosis (22, 411). 
Obstruction of the airway inter-
feres with adequate oxygen 
supply to the alveoli (6, 476). 
III 
Physics Concepts 
IV 
Nursing Activities 
Be familiar with the 
structure, function, 
and care of the 
Blakemore-Sengstaken 
tube. 
Instruct personnel in 
the use of the Blake-
more . tube and alert 
them to its potential 
hazards. 
Observe for signs of 
respiratory obstruc-
tion. Record and re-
port to physician. 
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Anatomical-Physiological Concepts 
Resistance to air flow through the 
tracheobronchial tree is deter-
mined by the rate of gas flow, 
the density and viscosity of the 
inspired gas, and the diameter 
and length of the conducting 
airways (27, 82). 
Airway resistance in normal indi-
viduals is due to turbulent air 
flow caused by the sharp angula-
tion of the upper airways and 
irregular branching of bron-
chioles (27, 82), 
II 
Pathological Concepts 
In disease, anything that ob-
structs air flow will result 
in increased turbulence of 
air flow and therefore in-
creased airway resistance 
(27, 82). 
III 
Physics Concepts 
When a gas passes 
through a tube, the 
molecules of the gas 
may move along paral-
lel to the walls or 
the tube (laminar 
flow) or may move in 
irregular lines of 
flow (turbulent flow) 
(18, 100). 
Turbulence in air flow 
may occur when irreg-
ularities in the tubes 
are present (12, 181). 
IV 
Nursing Activities 
Observe for symptoms 
of migration of the 
gastric balloon in-
to the esophagus. 
These include re-
spiratory dis~ress 
and pain in the chest 
felt in the. back be-
tween the shoulder 
blades (36, 230). 
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Anatomical-Physiological Concepts 
Airway resistance is created by 
friction between molecules of the 
flowing gas and between the gas 
molecules and the walls of the 
tubes (12, 178). 
Airway resistance is inversely re-
lated to the vital capacity 
(27, 83). 
II 
Pathological Concepts 
III 
Physics Concepts 
IV 
Nursing Activities 
If the Blakemore tube 
should migrate into 
the pharynx, transect 
the tube with scis-
sors to rapidly de-
compress both bal~ 
loons and provide for 
easy removal of the 
tube. 
Scissors and a trache-
ostomy tray may be 
kept at the bedside 
for use in an emer-
gency. 
Instruct all personnel 
in the management of 
any emergency situa-
tion that might arise. 
Observe for signs of 
decreased maximum 
breathing capacity. 
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Anatomical-Physiological Concepts 
During inspiration, active muscular 
contraction provides the force 
necessary to overcome frictional 
resistance to air flow through the 
series of ducts of the tracheo-
bronchial tree (12, 162). 
Blood conveys oxygen from the lungs 
to the tissues and returns carbon 
dioxide from the tissues to the 
lungs (38, 503). 
The esophagus functions primarily 
in the transport of liquids and 
solids from the pharynx to the 
stomach (7, 119). 
Air and food have a common passage-
way through the pharynx (34, 64). 
Normally, swallowing and breathing 
do not occur simultaneously (34, 
64). 
II 
Pathological Concepts 
Impairment of air flow in-
creases the work of breath-
ing and reduces the tidal 
volume (38, 775). 
Insufficient oxygenation of 
blood in the lungs results 
in diminished availability 
of oxygen to the body 
cells (23, 115). 
Complete obstruction of the 
esophagus causes secretions 
to accumulate above the 
point of obstruction (36, 
229). 
Accumulated blood, saliva, or 
mucus above the level of 
the obstruction may be as-
pirated (23, 1552). 
III 
Physics Concepts 
In turbulent flow, much 
energy is necessary 
to move the gas and 
to overcome the ef-
rects or trLctLon o~­
tween the molecules 
of the gas and those 
in the walls of the 
tube (18, 100). 
IV 
Nursing Activities 
Observe for, report, 
and record any devi-
ation from the normal 
range of respiration; 
a~~u uu~~rv~ Lur 
presence of dyspnea. 
Observe for cyanosis. 
Caution patient against 
swallowing oral secre-
tions. In cases with 
excessive mucus accu-
mulation, the balloons 
may be deflated for a 
few minutes several 
times daily. 
Explain to all personnel 
and visitors that 
p. o. fluids are not 
to be given to the pa-
tient while the Blake-
more tube is in place. 
Place an N. P. 0. sign 
on the bed. 
+" (j'\ 
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Anatomical-Physiological Concepts 
The lower part of the esophagus is 
always kept closed by the car-
diac sphincter in tonic contrac-
tion except at the time of the 
passage of food (29, 26). 
II 
Pathological Concepts 
Aspiration of liquids into the 
tracheobronchial tree may 
lead to pneumonia or the for-
mation of a lung abscess 
(23, 154). 
Esophageal varices dilate the 
esophagus to a certain extent 
and cause the cardia to be 
distended (30, 571). 
Traction on the Blakemore tube 
may overcome resistance of the 
cardia-esophageal sphincter 
and result in migration of the 
balloon into the pharynx (36, 
230). 
III 
Physics Concepts 
IV 
Nursing Activities 
Assist patient with ex-
pectoration of fluids 
which accumulate 
above the tube. 
Suction pharynx to re-
move accumulated sa-
liva, mucus, or blood 
from nasal hemorrhage. 
Observe for signs of 
aspiration. 
Turn patient frequently; 
encourage him to 
breathe deeply (34, 
60). 
If traction is applied 
to the proximal por-
tion of the Blakemore 
tube, observe for pos-
sible displacement and 
migration of the tube. 
-1> 
-....J 
I 
Anatomical-Physiological Concepts 
Under ordinary circumstances the 
contraction of the cardiac 
sphincter prevents the regurgi-
tation of stomach contents (25, 
527). 
Local mechanical stimulation of the 
esophagus may initiate contractile 
waves in the esophageal wall (29, 
101). 
II 
Pathological Concepts 
Tension on the Blakemore tube 
or overdistension of the 
stomach by retained fluid may 
initiate reflexes resulting 
in the contraction of the 
stomach and the esophagus (41, 
782). 
III 
Physics Concepts 
IV 
Nursing Activities 
The method of traction 
used depends on the 
personal preference 
of the physician. A 
few of these methods 
are: a 2-pound weight 
attached to the end 
of the tube; taping 
the tube to a metal 
holder anchored on 
the forehead and up-
per lip; or use of a 
head mask. 
Sedation may be neces-
sary to abolish re-
gurgitation reflexes 
and to help the pa-
tient to tolerate 
traction on the tube. 
Observe patient for 
signs of overdosage, 
prolonged action, or 
stupor subsequent to 
the administration of 
sedatives or narcotics . 
+' 
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I 
Anatomical-Physiological Concepts 
Spasmodic contractions of the abdom-
inal muscles may, if the diaphragm 
is fixed, force the stomach contents 
through the esophagus and mouth to 
the exterior (25, 527). 
All tissues of the body need .a cer-
tain basal flow of blood to supply 
the nutrition and oxygen necessary 
for maintaining life of the cells 
(22, 411). 
II 
Pathological Concepts 
Exaggerated contractions of 
the stomach and esophagus 
result in retching and vom-
iting, with possible re-
gurgitation of the balloon 
(41, 782). 
Interference with nutrition 
and oxygenation of tis-
sues due to deficiency or 
interruption of circula-
tion may cause death of 
cells (3, 88). 
III 
Physics Concepts 
Gravity causes 
liquids to flow 
from a high level 
to a low one 
(24, 18). 
IV 
Nursing Activities 
If patient becomes con-
fused or disoriented, 
restraints may be 
necessary to prevent 
him from pulling out 
the Blakemore tube. 
Prevent tension on the 
Blakemore tube. 
Avoid overdistension of 
the stomach by re-
tained blood, secre-
tions, and excess 
tube feeding. This 
leads to retching and 
vomiting which may, 
in turn, cause spon-
taneous expulsion of 
the tube. 
Keep head of bed ele-
vated to promote 
emptying of stomach 
and thus aid in the 
prevention of vomit-
ing. 
.j> 
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I 
Anatomical-Physiological Concepts 
II 
Pathological Concepts 
Pressure on an artery or vein 
may slow or occlude blood 
flow to that area (3, 115). 
Although the pressure on the 
blood vessels may be tran-
sient, ischemia of the cells 
may occur (8, 26). 
The amount of blood circulat-
ing to the esophagus may be 
limited by external pressure 
exerted against the blood 
vessel (22, 355). 
Esophageal balloon pressures 
which exceed arteriolar pres-
sure impair the vitality of 
the esophageal mucosa (30, 
809). 
III 
Physics Concepts 
Pressure in a gas is de-
termined by the number 
of molecules in the 
container and their 
speed (18, 109). 
IV 
Nursing Activities 
Check and maintain 
balloon pressures 
at level determined 
by the physician. 
The minimal amount of 
balloon pressure to 
control bleeding and 
avoid pressure tis-
sue changes is fre-
quently evaluated by 
the physician. 
Periodically deflate 
the esophageal bal -
loon for five-minute 
periods, every 6 to 
8 hours, as ordered 
by the physician in 
order to avert pres-
sure ischemia. 
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I 
Anatomical-Physiological Concepts 
The esophagus is supplied with 
nerve fibers from the vagus and 
the thoracolumbar nervous sys-
tem (25, 483) . 
The external nose is composed of a 
triangular framework of bone and 
cartilage, covered by skin and 
lined by mucous membrane (25, 
438). 
II 
Pathological Concepts 
Excessive balloon pressure may 
result in severe esophagitis, 
actual ulceration, or deep 
_necrosis (35, 520). 
Pain from the esophagus is usu-
ally referred to the pharynx, 
to the lower neck, to the 
arms, or to midline chest 
regions (22, 664). 
Constant traction upon the 
Blakemore tube exerts pres-
sure upon the entire nasogas-
tric tract and an upward pull 
on the stomach (41, 782). 
Heavy traction upon the nasa-
gastric tube compressing the 
stomach wall (cardia) between 
the balloon and diaphragm 
causes rapid deterioration of 
the gastric mucosa (26, 629). 
III 
Physics Concepts 
The closer the molecules 
in a gas, the greater 
the number which 
strike each unit area 
and, therefore, the 
greater the pressure 
exerted (33, 58). 
IV 
Nursing Activities 
Observe for symptoms 
of possible rupture 
of the esophagus. 
These include; 
shock, fluid 1n the 
chest, and rapid de-
velopment of pain 
in the chest. 
Observe for recurrence 
of gastric hemor-
rhage. Report to 
physician. 
V1 
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I 
Anatomical-Physiological Concepts 
Mucous membranes are abundantly sup-
plied with blood vessels (25, 57). 
The normal esophageal mucosa is pro-
tected from irritative action of 
the stomach juice by constant 
tonic closure of the esophago-
gastric sphincter (30, 573). 
II 
Pathological Concepts 
Hemorrhage from the nose may 
result from local irritation 
and damage to the mucous 
mPmhr_ane_ (23. 221) 
Esophageal varices interfere 
with the function of the 
esophagogastric sphincter 
to facilitate regurgita-
tion of gastric juice into 
the lower esophagus (10, 
214). 
III 
Physics Concepts 
Friction is caused 
mainly by irregular-
ities in the sur-
faces of two objects 
(39, 33). 
Whenever one object 
moves across another, 
frictional forces op-
pose that motion (39, 
33) . 
When a great deal of 
friction is present, 
energy which might 
otherwise be useful 
is changed into heat 
energy or distortion . 
The distortion may be 
sufficient to abrade 
the skin and produce 
a friction burn (18, 
62). 
IV 
Nursing Activities 
Observe for friction 
areas in nose or 
mouth due to move-
ment of Blakemore 
tube against nasal 
mucosa. 
Check the nares or 
mouth daily, depend-
ing on the placement 
of the Blakemore 
tube, for the devel-
opment of pressure 
necrosis. 
Report any reddened or 
excoriated areas to 
the physician. 
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I 
Anatomical-Physiological Concepts 
The compound glands near the cardia 
protect the esophageal wall from 
being digested by gastric juices 
-' .1. thaL occasl.onaJ.J.Y ......... UA ... u .. uu5 u 
the cardia into the lower esoph-
agus (22, 839). 
-- -
----
II 
Pathological Concepts 
Impairment of esophageal tis-
sue nutrition due to venous 
pooling diminishes the re-
.c. '"'~ 0"'-0L.cun .. ~ ""'" ._ > 
making them more vulnerable 
to the digestive action of 
the acid peptic juice and pas-
sible ulcer formation (30, 
572). 
III 
Physics Concepts 
IV 
Nursing Activities 
Observe patient for 
possible epigastric 
pain due to ulcer 
formRtion in _the 
lower esophagus. 
\.11 
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Column I, entitled Anatomical-Physiological Concepts, contains 
a total of eight -three identified concepts; thirty-three pertain to 
Category A, elev n to Category B, sixteen to Category C, and twenty-
three to Categor D. 
A total o seventy-five concepts are included in Column II, which 
is entitled logical Concepts. Of these, forty-one are relevant to 
Category A, five to Category B, five to Category C, and twenty-four to 
Category D. 
Column II , termed Physics Concepts, incorporated thirty-three 
selected concept seventeen refer to Category A, two to Category B, five 
to Category C, a d nine to Category D. 
an analysis of the science concepts selected, a total 
of eighty-nine ursing activities were identified. 
Although the design of this study did not include the frequency 
of occurrence o the science concepts, it was noted that several of the 
concepts reappe red frequently as a basis for explaining the character-
istics of the B akemore-Sengstaken tube. 
CHAPTER V 
S RY, CONCLUSIONS, AND RECOMMENDATIONS 
I. SUMMARY 
Emphasis n nursing today is placed upon the significance of plan-
ning comprehensi e nursing care based on theoretical knowledge from the 
sciences. 
lying nursing 
activities. 
This 
er, a sound understanding of the science concepts under-
ctice leads to a more intelligent performance of nursing 
was concerned with the identification and application 
of the science c ncepts pertinent to the nursing care of the patient 
during hageal variceal hemorrhage when intubation with the 
Blakemore-Sengst ken tube is the method of treatment. 
A f the literature failed to reveal research material 
relevant problem, although several studies have identified the 
science princip to the nursing care of patients with other 
pathological co 
Employin the various characteristics of the Blakemore-Sengstaken 
tube as criteri , the relevant scientific literature of the past decade 
was surveyed fo those concepts basic to the development of a scientific 
plan of care fo intubated patients. The identification of the science 
concepts was ited to the areas of anatomy and physiology, physics, 
and pathology. 
science concepts from each area were organized in 
logical sequenc , arranged in vertical columns, and analyzed collectively 
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in order to deri e the nursing activities directly related to the intuba-
tion of the pati nt with a Blakemore-Sengstaken tube. In addition, those 
nursing activiti s dependent upon the activities deduced from the identi-
fied science con epts were included. The identification of the essential 
nursing activiti s was guided by an analysis of nursing functions which 
are applicable t the care of these patients. 
A total o eighty-three anatomical and physiological concepts were 
found to be basi to the nursing care of the intubated patient with 
bleeding esophag ai varices. Seventy-five concepts from the area of 
pathology and th rty-three physics concepts were identified as essential 
items. 
The consi eration and analysis of the concepts selected in each 
of the three sci nee areas resulted in the deduction of eighty-nine 
nursing activit! s which referred to the intubation of the patient with 
the Blakemore-Se gstaken tube. 
II. CONCLUSIONS 
From the indings of this study it was possible to draw the fol-
lowing conclusio s: 
1. The co cepts from the natural and medical sciences identified 
within this study may be used as a foundation for formulating 
a plan of care based on these concepts rather than on routine 
skills 
2. An ana 
Sengst 
ing th 
ysis of the functions and action of the Blakemore-
ken tube may serve as the frame of reference in survey-
literature for the essential science concepts. 
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III. RECOMMENDATIONS 
On the ba is of the findings of this study, the following 
recommendations re made: 
1. The sc 
to und 
with a 
expert 
2. Observ 
bleedi 
Sengst 
acteri 
ence concepts identified as essential for the nurse 
rstand in planning the nursing care of the patient 
Blakemore-Sengstaken tube be submitted to a jury of 
for verification. 
tion of actual nursing care given to patients with 
g esophageal varices, as treated by the Blakemore-
ken tube, be employed to determine if the tube char-
tics utilized in this study are the only relevant ones. 
3. Determ nation of the application of some of the concepts 
identi ied in this study to the nursing care of patients 
treate with other types of intubation. 
4. Sub seq 
select 
the nu 
course 
5. That s 
scienc 
with o 
pand t 
the sc 
scienc 
ent to verification, the essential science concepts 
d in this study be utilized as science content, and 
sing activities derived, be included as part of the 
content in Medical - Surgical Nursing. 
milar studies be undertaken in order to identify the 
concepts essential to the nursing care of patients 
her pathological conditions. Such studies would ex-
e body of nursing knowledge based on concepts from 
ences, and may contribute to the development of a 
of nursing. 
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